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Research Article 

Body Mass Index Impact and 
Predictability on Preeclamptic Toxemia 


Abstract 

Background: PET is a systemic disorder of vascular endothelial dysfunction and vasospasm that 
occurs after 20 weeks' gestational age and can present as late as 4-6 weeks postpartum. It is clinically 
defined by hypertension and proteinuria, with or without pathologic edema. Maternal obesity is a 
prominent hazardous risk factor for the pathological development of PET. 

Aim: To determine the correlation between the raised body mass index and the risk of PET 

Methods: Research study performed on 400 recruited cases attending the antenatal care unit of Al- 
Azhar University Hospital (Assiut) they were recruited at 20 weeks of gestation and follow up was performed 
at 28 and 36 weeks of gestation. They were categorized into 5 research groups (each n=80) according 
to the selectivity criteria of their Body Mass Index BMI (kg/m 2 ) at 20 weeks of gestational age. Research 
group A (n=80): normal BMI (18.50-24.99 kg/m 2 ) research group B (n=80): overweight BMI (25-29.99 kg/ 
m 2 ) Group C (n=80): obese class I BMI (30-34.99 kg/m 2 ) research group D (n=80): obese class II BMI (35- 
39.99 kg/m 2 ) Research group E (n=80): obese class III BMI (>40 kg/m 2 ). Follow up for PET development was 
performed to analyze the correlation between BMI and PET development. Developed in 5 cases in the group 
A (6.25%), 6 cases in the group B (7.5%), 9 cases in the group C (11.2%), 13 cases in the group D (16.2%), 16 
cases in the group E (20%). Among these 11 cases developed severe preeclampsia in groups B, C, D, and E. 
It has been evident in the present study that the incidence of preeclampsia (either mild or severe) in cases 
of increased BMI (groups B, C, D, and E) was 13.75%. While the incidence of preeclampsia in the general 
population (group A) is cited to be 6.25%. Relative risk to general population=incidence of preeclampsia in 
people exposed (13.75%) / incidence in general population (6.25%) =2.2. 


Introduction 

Preeclampsia is a widespread vascular endothelial dysfunction 
and vasospasm that occurs after 20 weeks’ gestational age and 
could clinically present as late as 4-6 weeks postpartum. It 
is clinically defined by hypertension and proteinuria, with or 
without pathologic edema. The global incidence of PET has 
been expected TO be around 5-14% of all gestations [1-5]. 
Hypertensive disorders of pregnancy, involving PET, affect up 
to 10% of gestations worldwide, forming one of the chief causes 
of maternal and perinatal morbidity and mortality worldwide. 
Hypertensive disorders of gestation are major contributing factors 
to prematurity [6-10]. Preeclampsia is a well-known risk factor 
for future development of cardiovascular disease and metabolic 
disease in females. 

In spite of extensive research performed worldwide, the 
etiology of pre-eclampsia stays vague. In the previous decade, 
tremendous updates in the knowledge and understanding of 
PET pathophysiological pathways as well as raised efforts 
to acquire evidence to advance management protocols have 


emerged. On the other hand, this knowledge acquired has 
not been applied into advanced clinical practice [11,12]. New 
guidelines are required to guide obstetricans to care of cases 
with all clinical types of PET and hypertension that exist 
during gestation, especially females suffering acute severe 
hypertension and superimposed PET. A system for continually 
updating these guidelines is also required and integrating them 
into daily clinical practice. Proper clinical Identification of 
cases with severe Clinical forms of PET is a great challenge for 
clinicians. Enhanced patient education and counseling protocols 
are required to manage more efficiently the hazards of PET 
and hypertension and the significance of early detection and 
predictability to females with varying levels of health literacy. 
Research studies for PET and other hypertensive disorders of 
gestation in both the laboratory and clinical regions require 
continued prominence and funding [13-15]. 

Obesity is a chief epidemic globally , obesity in pregnancy 
was displayed to raise the risk of gestational DM, hypertension, 
PET, cesarean delivery, postpartum weight retention, 
pretermature delivery, still birth, congenital anomalies 
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involving neural tube defects, spontaneous abortion, recurrent 
miscarriage, macrosomia, birth injury, difficulties related to 
anesthesia management, and emergency cesarean delivery, 
, postpartum haemorrhage, the delivery of large-for-dates 
babies, and stillbirth. Maternal obesity is a distinguished risk 
factor for the pathological development of PET [16-20]. 

The relationship that obesity raises the risk of PET has been 
reported for several populations all over the world signifying 
that this is not a phenomenon limited to western communities. 
It is also evident that this relationship is not limited to obese 
and overweight women because increases in BMI in the 
normal range is also correlated with a raised hazardous risk of 
developing PET [21-23]. 

The research study was performed on 400 recruited cases 
attending the antenatal care unit of Al-Azhar University Hospital 
(Assiut) they were recruited at 20 weeks of gestation and follow 
up was performed at 28 and 36 weeks of gestation. They were 
divided into 5 research groups (each n=8o) according to the 
selectivity criteria of their Body Mass Index BMI (kg/m 2 ) at 
20 weeks of gestational age. Research group A (n=8o): normal 
BMI (18.50-24.99 kg/m 2 ) research group B (n=8o): overweight 
BMI (25-29.99 kg/m 2 )Group C (n=8o): obese class I BMI (30- 

34.99 kg/m 2 ) research group D (n=8o): obese class II BMI (35- 

39.99 kg/m 2 ) Research group E (n=8o): obese class III BMI 
(>40 kg/m 2 ). All the recruited study subjects undergone the 
following: Complete history taking involving personal history, 
history of present illness, past history, menstrual history, 
obstetric history, medical history and family history to confirm 
exclusion and inclusion criteria. At 20 weeks of gestational 
age: Complete history taking, Examination with particular 
emphasis as regards: Body Mass Index BMI. 

„„„ weight (kg) . . 

BMI =- j , the patients were categorized 

(height in meters) 

into the five research groups (each n=8o) according to BMI. 

Arterial Blood pressure estimation was performed by 
measuring systolic blood pressure and diastolic blood pressure 
using a simple mercury sphygmomanometer on right arm in a 
comfortable sitting position after 10 minutes of rest. Obstetric 
ultrasound was done to confirm fetal viability, gestational age 
using biparietal diameter (BPD) and femoral length (FL), and 
to exclude multiple gestation. Full Laboratory investigations. 
Follow-up visits: Re-evaluation of the following parameters 
was done at twenty eight weeks and thirty six weeks of 
gestation: Body mass index (kg/m 2 ), arterial blood pressure 
estimation, full Laboratory investigations. If the systolic BP is 

> 140 mmHg or the diastolic BP is > 90mmHg re-evaluation 
was performed after 6 hours to confirm elevated blood 
pressure. Cases of preeclampsia were diagnosed according to 
the following criteria: Systolic BP > 140 mmHg or diastolic BP 

> 90mmHg on two occasions 6 hours apart after 20 weeks of 
gestation in a woman known not to have chronic hypertension 
prior to the pregnancy, proteinuria > 0.3 g in a 24-hour urine 
collection or 2+ proteinuria on qualitative examination or 
urinalysis, edema and excessive weight gain may be present in 
preeclampsia but are no longer necessary for the diagnosis of 
preeclampsia. 


Results 

Table 1 demonstrates demographic data of studied 
population showing mean and range of age of studied 
population, residence and socioeconomic level 

Table 2 compares the mean of age among research groups 
showing no statistical significant difference as p value =>0.5. 

Figure 1 Pie chart demonstrating residence of studied 
population being 85 % from rural areas. 

Figure 2 Pie chart demonstrating socio economic level 
showing low socioeconomic level 77% to be most of the studied 
population. 


Table 1 : Socio-demographic data of studied patients. 


Age (years) 

(Total n=400) 

Range 

20-35 

Mean + SD 

27.3 + 4.5 

Residence 


Rural 

340(85%) 

Urban 

60(15%) 

Socioeconomic level 


Low 

307(76.8 %) 

Middle 

71(17.7%) 

High 

22(5.5%) 


Table 2: Comparison between the different studied groups (each n=80) according 
to maternal age. 


Normal 
(Group A) 
n=80 

Over 
weight 
(Group B) 
n=80 

Obese 

class 1 
(Group C) 
n=80 

Obese 

class II 
(Group D) 
n=80 

Obese 

class III 
(Group E) 
n=80 

Test 

P-value 







F* 


X±SD 

27±4.3 

26.714.5 

27.414.4 

27.6+4.7 

27.8+4.7 

0.72 

>0.5 

NS** 

Range 

20-35 

20-35 

20-35 

20-35 

20-35 



*F test (Anova) was used 
^Statistically significant at p<0.05 


Residence 



♦ Rural - Residence 


Figure 1: Residence of the studied patients. 


Socioeconomic level 



a Middle 


High 


Figure 2: Socioeconomic level of the studied patients. 
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Figure 3 Bar chart demonstrating the mean age of different 
study groups Group A=27 years, Group B=26.7 years, Group 
0=27.4 years, Group D=27.6 years, Group E=27.8 years 

Table 3 demonstrates clearly no statistically significant 
difference as regards residence among study groups as p 
value=0.67 

Table 4 demonstrates clearly the difference between various 
research groups as regards socioeconomic levels showing no 
statistical significant difference p value=0.76 . 

Table 5 displays the BMI in a comparative manner between 
various research groups showing statistically significant 
difference among the groups with a p value <0.001. 

Figure 4 The bar chart above demonstrates the mean BMI 
among the study groups as group A=21.4, group B=27.6, group 
C=32.8, group D=37.4, group E=42.7. 

Table 6 displays and demonstrates clearly the incidence of 
preeclampsia among the study groups showing a statistically 
significant difference between groups as incidence of PET 
increases as BMI increases with a p value =0.035. 

Figure 5 bar chart displays the incidence of PET among 
various study groups group A=6.2%, group B=7.5%, group 
C=ll.2%, group D=l6.2%, group E=20%. 

Table 7 shows that the relative risk is 2.21 i.e that the risk of 
PET nearly doubles with increased BMI. 

Figure 6 bar chart compares the percentage of preeclampsia and 
normotensive cases among the study population regarding cases with 
increased BMI normotensive =6.2 %, preeclampsia =13.75%. 

Table 8 demonstrates clearly the frequency of severe 
preeclampsia among various research groups as group A= 0%, 
group B=9.l%, group C=l8.2%, group D=27.3%, group E=45.4%. 

Figure 7 The bar chart above demonstrates the frequency of 
PET among various research groups. 



(Group A) (Group B) (Group C) (Group D) (Group E) 


Figure 3: Comparison between the different studied groups according to maternal age. 


Table 3: Comparison between the different studied groups (each n=80) according 
to residence. 


Normal 
Residence (Group A) 
n=80 

Over weight 
(Group B) 
n=80 

Obese class 1 
(Group C) 
n=80 

Obese class II 
(Group D) 
n=80 

Obese class III 
(Group E) 
n=80 

n % 

n % 

n % 

n % 

n % 

Rural 72 90.0 

69 86.2 

72 90.0 

68 85.0 

67 83.8 

Residence 8 10.0 

11 13.8 

8 10.0 

12 15.5 

13 16.2 


X 2 (P)* 2.34 (0.67) NS** 

*Chi square test was used 
^Statistically significant at p<0.05 


Table 4: Comparison between the different studied groups (each n=80) according to 
socioeconomic level. 

Socioeconomic 

level 

Normal 

(Group 

A) 

n=80 

Over 
weight 
(Group B) 
n=80 

Obese class 1 
(Group C) 
n=80 

Obese class II 
(Group D) 
n=80 

Obese class 

III 

(Group E) 
n=80 


n % 

n % 

n % 

n % 

n % 

Low 

64 80 

62 77.5 

58 72.5 

69 82.6 

54 67.5 

Middle 

7 8.8 

11 13.8 

20 25.0 

11 13.8 

22 27.5 

High 

9 11.2 

7 8.8 

2 2.5 

0 0.0 

4 5.0 

X 2 (P)* 

1.68 (0.76) NS** 

*Chi square test was used 
^Statistically significant at p<0.05 


Table 5: Comparison between the different studied groups (each n=80) according to 
mean body mass index (BMI). 



Normal 
(Group A) 
n=80 

Over 
weight 
(Group B) 
n=80 

Obese 

class 1 
(Group C) 
n=80 

Obese 

class II 
(Group D) 
n=80 

Obese class 

III 

(Group E) 
n=80 

Test 

P-value 







F* 


X±SD 

21.4±1.6 

27.611.4 

32.8+1.3 

37.4+1.7 

42.7+1.8 

215 

< 0.001 

s** 

Range 

18-24.99 

25-29.99 

30-34.8 

35.4-39.99 

40-48.6 




F test (Anova) was used 
^Statistically significant at p<0.05, 



Figure 4: Comparison between the different studied groups (according to mean body 
mass index (BMI). 


Table 6: Comparison between the different studied groups (each n=80) according to 
incidence of preeclampsia. 


Normal 
(Group A) 
n=80 

Over 
weight 
(Group B) 
n=80 

Obese 

class 1 
(Group C) 
n=80 

Obese 

class II 
(Group D) 
n=80 

Obese 

class III 
(Group E) 
n=80 

n % 

n % 

n 

% 

n % 

n % 

Normotensive cases 75 93.8 

74 92.5 

71 

88.8 

67 83.8 

64 80.0 

Preeclampsia 5 6.2 

6 7.5 

9 

11.2 

13 16.2 

16 20.0 


X 2 (P)* 10.09 (0.035) S** 

*Chi square test was used 
^Statistically significant at p<0.05 



(Group A) (Group B) (Group C) (Group D) (Group E) 

■ Normotensive ■ Preeclmpsia 


Figure 5: Comparison between the different studied groups according to incidence of 
preeclampsia. 
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Table 7: The incidence of preeclampsia in cases of increase body mass index (BMI) 
the table shows that the relative risk is 2.21 i.e. that the risk of PET nearly doubles 
with increased BMI. 


Normal BMI 

n=80 

Increased BMI 

N=320 

Relative risk 

Normotensive cases 

75 

276 


Preeclampsia 

5 

44 

2.21 

Specific incidence 

6.2% 

13.75% 


Relative risk=2.21 



13 . 75 % 


6 . 20 % 


0 . 00 % 

Normotensive Preeclampsia 


Figure 6: The incidence of preeclampsia in cases of increase body mass index (BMI). 


Table 8: Frequency of severe preeclampsia according to body mass index (BMI) 
groups. 

Groups 

Severe preeclampsia 
n=l 1 

Normal (Group A) 
n=80 

0(0.0%) 

Over weight (Group B) 
n=80 

1(9.1%) 

Obese class 1 (Group C) 
n=80 

2(18.2%) 

Obese class II (Group D) 
n=80 

3(27.3%) 

Obese class III (Group E) 
n=80 

5(45.4%) 


45 . 4 % 

83 . 8 % 

88 . 8 % 

- 1 I I I 

(Group A) (Group B) (Group C) (Group D) (Group E) 
s Severe preeclampsia 


Figure 7: Frequency of severe preeclampsia according to body mass index (BMI) groups. 


Discussion 

Our research group displayed in the current research 
study that PET developed in 5 cases in the research group A 
(6.25%), 6 cases in the research group B (7.5%), 9 cases in 
the research group C (11.2%), 13 cases in the research group D 
(16.2%), 16 cases in the research group E (20%). Among these 
11 cases developed severe PET in groups B, C, D, and E. It has 
been evident in the current research study that the incidence 
of PET (either mild or severe) in cases of raised levels of BMI 
(groups B, C, D, E) was 13.75%. While the incidence of PET in 


the normal BMI (group A) is displayed to be 6.25%. Relative 
risk to general population=incidence of preeclampsia in people 
exposed (13.75%) / incidence in general population (6.25%) 
= 2.2.Therefore, it is rational to conclude that raised BMI in 
this research study was linked with 2.2 fold increase in risk of 
PET development than the general population. This risk is in 
harmony with that obtained from similar research studies. On 
the other hand we discovered that not all the obese gestations 
developed preeclampsia (86.25% of obese cases) which means 
that there are unknown multi factorial elements impact the 
internal clinical settings of gestation so they interact with the 
stressful clinical situation in a manner that guard against the 
development of PET and if it develops it is either mild or severe. 
Hypothetically these factors are capabilities of the mother to 
clear oxygen free radicals or the antioxidant competence of 
maternal physiology. Lifestyle factors e.g. inadequate dietary 
intake of antioxidants, calcium and vitamins (especially vitamin 
E) or physical inactivity during gestation may contribute to the 
coexistence and correlation of obesity and PET additionally, 
through the metabolic disordered pathways (i.e., by raised 
oxidative stress) [24-30]. 

A previously performed case-control research study of 
55 PET gestations and 165 control gestations at 30 weeks of 
gestational age it was displayed raised body mass index was 
correlated with 1.7-fold raise in PET risk which is in harmony 
with findings of the current research study which displayed 
2.2 fold raise in risk of PET in gestations with raised BMI. 
They demonstrated that around one third of the total effect 
of body mass index on preeclampsia risk is mediated via 
inflammation and triglyceride serum levels They emphasized 
additionally that inflammation was a more crucial mediator 
than triglycerides by analyzing serum levels of C-reactive 
protein and triglycerides [1,3,7]. 

Another research prospective study displayed that the risk of 
PET development rose dramatically from a pre-conception BMI 
of 15 kg/m 2 to a BMI of 35 kg/m 2 .The risk of PET development 
was roughly doubled at a BMI of 26 kg/m 2 , tripled at a BMI of 30 
kg/m 2 , and halved at a BMI of 18 kg/m 2 A previously conducted 
research in a retrospective manner the BMI was calculated in 
1067 women with a history of PET and 1063 control cases. After 
verification of exclusion criteria and matching for confounding 
factors, 687 gestations with a history of preeclampsia and 
601 controls remained for statistical analyses [10,13,15]. They 
concluded and displayed that the rise in BMI was correlated 
with a raised risk of developing PET as the overweight women 
(BMI >25 and <30 kg/m 2 ) had a 2-fold risk and the obese 
women (BMI >30 kg/m 2 ) had a 3.2-fold risk of developing 
preeclampsia when compared with women of normal weight 
(BMI >15.5 and <25 kg/m 2 ) [16,17,20]. 

Additionally another research concluded that the risk of 
PET doubled with each 5-7 kg/m 2 rise in pre-coception body 
mass index Another research group performed a prospective 
population-based research cohort study of 3,480 women with 
morbid obesity (BMI greater than 40 kg/m 2 ) and 12,698 women 
with a BMI between 35.1 kg/m 2 and 40 kg/m 2 had compared 
them with normal-weight women (BMI 19.8-26 kg/m 2 ). They 
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displayed that the morbidly obese mothers when compared 
to the normal-weight mothers had an increased risk of PET 
development and the correlations were similar for women with 
BMI between 35.iand 40 but to a lesser degree [21,22,25]. 

In a research published in the AJOG 2009 Wolk R et al., 
observed the pregnancies of 385 women from the UK and the 
Netherlands of all the females who were first time mothers and 
were obese. The research group displayed that obese first-time 
mothers had an 11.7 % risk of developing PET. In comparison, 
healthy-weight mothers have a 2 % risk of developing PET. In 
a research previously conducted of some atherogenic markers 
in PET had displayed that serum triglyceride, total cholesterol, 
low density lipoprotein cholesterol and Apo lipoprotein B were 
statistically significantly higher in PET research group than 
the normally pregnant group and non-pregnant cases. So a 
possible correlation might exist between the dyslipidaemia 
and the occurrence of PET which could agree with our research 
taking into account the fact that obesity is usually correlated 
with dyslipidaemia. A population-based research study of 
159,072 singleton births in U.S.A. reveled that not only obese 
women (pre pregnancy body mass index [BMI] > 30.0), but also 
overweight women (preconception BMI=25.o-29.9) were at a 
significantly higher risk for preeclampsia (Odds ratio 2.0 and 
3.3, respectively) than women with a preconception BMI of less 
than 20.0 [26,27]. 

A British population-based research study of 287,213 
births demonstrated that the incidence of PET was statistically 
significantly higher in obese women (pre pregnancy BMI>30.0; 
Odd ratio 2.i4)as well as overweight women (pre pregnancy 
BMI=25.0-29.9; Odd ratio 1.44) than in women with a pre 
pregnancy BMI of 20.0-24.9 .A population-based research 
of 972,806 births in Sweden clearly demonstrated that obese 
women (pre pregnancy BMI 29.1-30.0, pre pregnancy BMI 
35.1-40.0, pre pregnancy BMI >40) were at a significantly 
higher risk of developing PET (Odds ratio 2.62, 3.90 and 4.82, 
respectively) than women with a pre coception BMI of 19.8- 
26.0 .In multivariable research analysis, obese females (BMI > 
29.0 kg/m(2)) had 2.5 times the risk of hypertensive gestation 
(95% confidence interval [Cl], 1.3-4.8) and 2.7 times the risk 
of PET development95% Cl, 1.2-5.8), in comparison with 
women whose BMI was 19.8 to 26.0 kg/m(2). Women with 
excessive gestational weight gain had a 3-fold increased risk 
of a hypertensive disorder of pregnancy (95% Cl, 1.1-7.2) and a 
4-fold risk of preeclampsia ( 95 % Cl, 1.2-14.5), in comparison 
with women achieving optimal weight gain guidelines [28-30]. 

Conclusion 

Our research group concluded that increased BMI in this 
research was correlated with 2.2 fold increased risk of PET than 
the general population. This risk is confirmed by that reported 
in other research studies. 
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